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(54) Anti-Fas antibody for rheumatic disease 

(57) The present invention relates to a therapeutic 
agent for rheumatic disease comprising an anti-Fas 
monoclonal antibody, or the combination of an anti-Fas 
monoclonal antibody and a medical substance having an 
inhibitory effect of cell proliferation as an active ingredi- 

Fig.l 



errt. The anti-Fas monoclonal antibody of this invention 
reacts with the Fas antigen in synovial cells of patients 
with rheumatoid arthritis, especially the human Fas anti- 
gen specifically and expresses apoptosis on synovial 
cells. 
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Description 

BACKGROUND OF THE INVENTION 

The oresent invention relates to a therapeutic agent for rheumatic disease comprising an anti -^. + mono ^^ n a ;!;: 
bod^o^c^S of an anti-Fas monoclonal antibody and a medical substance having an ■nh.b.tory effect on cell 

Pr °'^ ^ ^SSrders, especial* rheumatoid arthri.s (RA) to the 

the basic pathogenesis is abnormal proliferation of synovial cells accompan.ed by vanous ,mmunolog.cal disorders 

°,ed to be caused by abnormal production of cytokines from inflammatory synovial cells. 

Synovial cells play an important role in RA in this way mu |,i-| ay eriza1ion of 

* T ',Sr k i~"S; 1£EU - - ™~> • • — » — ~ «»-*>»»•• — «» 

£1 301 (1989»Z tt«» afterward confirmed that the antigens which these antibodies recognize are the same (Cell. 
*" ^ITsles were made about applications of me anti-Fas antibody including therapeutic agent for A.DS and 

synovial tissue occurs, whether the alteration is mediated by programmed cell death (apoptos.s and whether 
rheumatic disease, especially as a therapeutic agent for rheumatoid arthritis, therefore, the following subject matters 



have to be studied. 



1) Whether the anti-Fas monoclonal antibody can induce apoptosis in RA synovial cells, 

2) Whether the anti-Fas monoclonal antibody is effective for treatment of RA. 

3) Whether the anti-Fas monoclonal antibody does not effect severe s.de effects on another cells and organs. 

If apoptosisisobservedinRAsynovialcells.iftheabnormal proliferation of »y^^ 8 ^ lrt ^^^'^^ 
apoptosTsTn synovia, cells speedily, if the effectiveness of the medicine for human RA can I » '^^^ 
Seine does not show severe side effects on another cells and organs, the med.cne « expected to be a rad.cal 

^TE^S ~ which induces apoptosis in synovia, cells is not Known yet. and it has been an important 
subject matter to find the medicine which inhibits the abnormal proliferation of synov.al cells specifically. 



2 



it 



EP 0 709 097 A1 



15 



25 



30 



35 



40 



SUMMARY OF THE INVENTION 

In accordance with a first aspect of the present invention a new therapeutic agent for rheumatic disease * Proved, 
which «es an an'-Fas monodonal antibody, an active ingredient, which reacts with, a Fas antiger , . rnh«m« d 
.vnnvtal ceUs soecrf ically and induces apoptosis. which means a morphology of programmed cell death, in synovial cells. 
V The is a monoclonal antibody which reacts with a human Fas antigen spe- 

"eferably the above-mentioned anti-Fas monoclonal antibody is an arrfibody which is r*^***^ 
cell clone obtained by immunizing with human diploid fibroblast, especially an antibody wh.ch ,s p oduced by a celh lone 
CH-1 H^ned by immunizing mice with human diploid fibroblast, and then fusing mouse splemc cells w,th mouse 

my Tcor*gto the other aspect of the present invention a new therapeutic agent for rheumatic disease is provided 
which coCises the combination of an anti-Fas monoclonal antibody and a medical substance havmg an inhrbrtory 

""pTiC mX substance having the inhibitory effect on cel, proton is actinomycin O. 
The aaent according to the present invention is preferably in the form of intraarticular iniection 
^^?S«!3n««liSd subject matters, the inventors first observed alteration of synovial t,ssue of parents 

with RA a£ apoptosis appears in synovia, cells and that »• 

xrrF^^nTaSra^ 

^fpres^nSntion especially relates to the anti-Fas monoclonal antibody which reacts with the human Fas ^anU- 

-tad^e^ 

D, whiffs a mtdicine having an inhibitory effect of cell proliferation, is added to the ana-Fas monoclonal antibody. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fioure 1 is a photoqraph of electrophoresis showing typical DN A ladder formation in which DNA extracted frorrv fresh 
synovia" ce«s of £££ w» h rhe'maLi arthritis (RA) indicates apoptosis and showing that DNA from patents wrth 

^^ZZ^Z^:r^ e showing a typical morphology o, apoptosis in synovia, tissue o, 

^ f" A^s . p^raph o. synovia, tissue of patients with RA stained with hematoxylin-eosin. Figure 3B is a 
DhotoaraDh of synovial tissue of the same patients treated by nick end labeling method. 

P ngur?°!s graphs of ftow cytometry analysis showing the expression of Fas antigen on cultured synovia, cel.s of 
patients with RA. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention relaies to a therapeutic agent for rheumatic disease comprising the anti-Fas monoclonal 
antibody, or the combination of the anti-Fas monoclonal antibody and a medical substance having an mhibitory effect 

0 "1£ai^ 

cells of patiems with RA. especiaily the human Fas antigen specifically and induces ^° s '^ a S h ^'*V C a e ' te el| c|one 
The anti-Fas monoclonal antibody used for this invention was produced from, tore"amp,e, a hybmtoma ^ clone 
obtained by immunizing with human dipioid fibroblast. This anti-Fas monodona, antibody can be PW"*"™W 
fortample. the methci of Yonehara at al.(J. Exp. Med. m 1747 (1 989)). The a rt ,-Fas^ 
from hybridoma "clone CH-1 1 ■ obtained by fusing BALB/c mouse splenic «lls immunized wrth^ humam ££dlMtort 
FS-7 with mouse myeloma cells (NS-1) was used for practical tests. Th,s anti-Fas monoclonal antibody « <^«™W 
avatWe from Medical & Biolog cal Laboratory Co.. The property of this available antibody -s IgM fractionation from 
ascites Thelites were obtained by inoculating "clone CH-1 r on BALB/c mice and the .gM fraction was puntied by 
affinity chromatography. 
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The anti-Fas monoclonal antibody prepared by the similar method to that of Yonehara et al. using the human Fas 
amigen instaTolTsTused for the me*od of Yonehara e. al.,J. Exp. Med.. ITS. 2»i (,993)) can be also ^ 

An, F^s monoclonal anybody used for various tests o. this invention is described above tat*- 
also used in the form of chimera anybody, in which V (variable) regions derived from n» = « '^^S 

=n^^ 

which reacts with the human Fas antigen specMcally and ir*uces apoptosis of synovial cells. Th,s ,nvent,on includes 
^Tub^e^^^^^ 

ladder formation in synovial tissue samples obtained from patients with RA and patients with osteoarthritis (OA) as a 
T, result DNA ladder formation that is characteristic of apoptosis was observed only in | P^ents with^ not in 

J2Sd tissue o, patients with RA. These apoptcrtc ^V*^^ 1 ^^ 
phenomenon is compatible with pathology of apoptosis. in which apoptotic cells are recognized by adiacent mac 

pha9 ^itrb:s 

lasts no. infiltrating mononuclear cells in RA synovium. These positive cells were ™'^ete^ed 

intima and these results indicate that RA synovial cells exhibit apoptos,s in situ. On the other hand, positive cells were 

n °' Pe^:X en =W-e,nc A ana,ysis using cultured rheumatoid synovia, cells to examine whether the Fas antigen 
iSd r 5 treXs^ 

1,1 ^TeTeriment was then performed to examine whether apoptosis occurs in synovial ce.ls by adding the anti-Fas 
n.nocl^nTbody to syno L cells from joints of patients with RA. Though defied da« are ^shown MM a*de of 

^^SrT™. result indicates that the anti-Fas monoclona. andbody does not act on norma, cells essent.a..y 
and that it can lead the proliferating synovial cells to apoptosis specifically. . 

TheS oHhe an'-Fas monoclona. antibody is expected to increase in combination wrth ™*>°™^£* 
ItW^ScWWlion. ACinomycin D. mitomycin C, cycloheximide, interferon gamma, etc ^venas medical 
Sbsmn«s having inhibitory effects of cell proliferation. As a typical example. acnomycin D was added to the an*-Fas 
a^bcT^X 5- obtained mixture to synovial cells of patients with RA. the property of apoptosis was found to 

^ToreXTt^clinical effect of the antj-Fas monoclona. antibody of this invention on human, an anti-mouse iFas 
n^noclo^a bc^^ ^ 

of the anti-Fas monoclonal antibody of this invention on human. „«„ ltarB m M w and 

This anti-mouse Fas monoclonal antibody was injected (S u g/mouse) into mouse cavum articu are d paw and 
expresLon o«7oxicity was examined. However disorder was not observed in thymus, kidney, lung, spleen, and hearty 
Z ^Fas monod'ona, antibody used in this invention was found no. to e«ect severe sde effects on other cells and 

""^he^tp^sable requirement of the anti-Fas monoclona. antibody of this invention is to have a property ol ^acting 
with the Fas anTgen in synovial cells of patients with RA specifically and inducing ar»ptosis .n s ; ^^J%£Z 
tons four* that there are both antibodies satisfying and no. satisfying the above-mentioned n^^wM 
o,Th^ invention among anti-Fas monodonal antibodies. For example, after mice were immunsed with a recomb'nant 
Fas ar^n c^aS .L mouse ce.ls transformed with a human Fas antigen cDNA, the anti-Fas monodonal antibody 
was olined from hybridoma "clone ZB4" obtained by fusing mouse splenic cells with mouse myeloma cells. Examining 
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the anti-Fas monoclonal antibody which induces apoptosis. J rt #ho anti Fas mon- 

is adjusted depending on symptom, dosage form, etc •• 0 to ™£^£Z2*** doses in the case of oral 

factant. e.g.. Polysorbate 80, and th,cken,ng agent e.g. ^^^^l^^^^tormaiate- 

monoclonal antibody and dissdved in distilled water fonnject ™ ^ no SJSS. ig.. lactose, bind*. 

solution just before using. In the case of tablet, exopienls used ^ "^f^^S^nta added to the anti-Fas 

e.g.. crystalline cellulose, polyvinyl pyrrolidone. or lubricant e.g.. magnesmm stearate can be aa 

mLclonal antibody. Liposome preparations which 60- 

mulations included in fatty emulsion can be also used as disclosed in Japanese Patent La p 

51 105, 58-201 712. etc. Examples of formulation are shown as follows. 

EXAMPLES 

Some examples of formulation containing anti-Fas monoclonal antibody of this invention are shown. 



30 1 ) Injection 



35 



45 



50 



Formulation 1 (in 100 ml) 


anti-Fas monoclonal antibody 


0.01 g 


sodium chloride 


0.9 g 


distilled water for injection 


q.s. 




Formulation 2 (in 100 ml) 


anti-Fas monoclonal antibody 


0.001 g 


sodium chloride 


0.9 g 


methyl cellulose 


0.5 g 


distilled water for injection 


q.s. 
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Formulation 3 (in 100 ml) 


anti-Fas monoclonal antibody 


0.01 g 


actinomycin D 


0.005 g 


sodium chloride 


0.9 g 


distilled water for injection 


q.s. 



2) Tablet 



Formulation 1 


anti-Fas monoclonal antibody 


1 mg 


lactose 


133 mg 


crystalline cellulose 


30 mg 


polyvinyl pyrrolidone K30 


5 mg 


magnesium stearate 


1 mg 


total 


70 mg 
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Formulation 2 


anti-Fas monoclonal antibody 


0.1 mg 


actinomycin D 


0.02 mg 


lactose 


133.88 mg 


crystalline cellulose 


30 mg 


polyvinyl pyrrolidone K30 


5 mg 


magnesium stearate 


1 mg 


total 


170 mg 



The results of various tests are shown as follows to demonstrate the effect of this invention. 



Tests 



1 . Detection of appearance of apoptosis in rheumatoid synovial cells 
(Method of experiment) 

Synovial tissues were obtained from patients diagnosed as having RA according , »■ fte cr«Bria ol the American 

£ 8 f lLufe Tof^e sTngfccl Suspension was incubated overnight, and then the floating cs! s were separa *d as 
*enctaTren°n^ 

to the meratures (Science. 25Z. 217 (1992): Nucleic Acids Res.. 3. 2303 0 976)) to conf,rm whether apoptos,s occurs 
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with ethidium bromide and observed. 
(Result) 

A» samples of DNA extracted from synovia, cetts of patients wfih RA exhibKed DNA (adder formation typical of 

SsssssssssBsaas 

was recoantzed only in adherent cells. . 

The result of agarose gel electrophoresis oi DNA desertoed above • shown OA 

9 Tl 21 and 26 indicate DNA from synovial cells of knee pints of patients with RA lanes ; o. a 
observed in DNA from joints of patients with OA. 

2. Detection of apoptosis by electron microscopic analysis and DNA nick end labeling method 
(Method of experiment) 

serum alC7n (BSA). followed by Extra-avidin PeroxWase. Finaliy, the samples were sta.ned w,th AEC. 

(Result) 

irsrr zsisz'r^ .... <«* 

M F,gU As^own with an arrow in Figure 3B. nuclei of fibroblastoid cells were stained in the synovial tissues, whereas non- 

infiltrating mononuclear cells were not stained. 

3. Flow cytometric analysis of Fas antigen 
(Method of experiment) 

e Fas antigen was detected as follows. Synovial cells (5x105) fro m patients with RA and patients with OA 
'thtsoS 
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Cell surface 
were washed with 
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a,bumin.0.02 % sc*iumazide.and 2 0^ant,F^^ 

Japan, produced from "clone CH-l 1 "), and placed on ice °'^_ m ' ' a^We^md 1 0 ^ g/ml affinity-purified 

Sila^ 
antibody as a control for a comparison. 

(Result) 

ceils of patients wrth RA. A similar result was obtained in the case of patients wrth OA. 
4. Induction of apoptosis in synovial cells by adding of anti-Fas monoclonal antibody 
(Method of experiment) 

these cells were incubated at 37 -C for 24 hours. These cells ^l^'rdete^n'nedTn MM of the number 

with meniscrtis) as contrasts. formation were then performed by the same 

.ethTasThar^^ l^T^E* in 5. dead - from the 

added to the synovial cells of patients with RA, and an expenment was performed .n a same manner 
(Result) 

me proportion of apoptosis in the synovia, cells with addition of only an«-Fas monoctona, antibody was shown in 

Table 1. 



35 



Table 1 





Addition of anti-Fas monoclonal antibody (ji g/ml) 


Proper 


tion of apoptosis 








Patients with RA 


Patients with OA 


Normal 


Anti-Fas 

monoclonal 

antibody 


0.01 

0.1 

1.0 


5.5% 
25.8% 
45.2% 


1.7% 
2.2% 
3.2% 


1.1% 
0.9% 
2.9% 



45 



50 



^Ptosis because DMA ladder formation was detected by the expenment us,ngj f e<*°P^' esls . 

* The resTs with addition of actinomycin D to the anti-Fas monoclona. anfbody were shown ,n Table 2. 



Table 2 





Addition of anti-Fas mono- 


Proportion of apoptosis Patients with RA 




clonal antibody {\i g/ml) 




Anti-Fas 


0.01 


60.4% 


monoclonal 


0.1 


83.0% 


antibody+ Actinomycin D 


1.0 


93.7% 

. 1 
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As apparent from Table 2. the proportion of cell death was remarkably increased in the case of combined use of 
the *nX^Z£or* antibody a£d atfinomycin D compared to ma, in the case of the ant,Fas monoclona, anybody 

^These results exhibit that the anti-Fas monoclonal antibody induces apoptosis in the proliferaSng ^ovrial cell^ and 
5 the anS was proved to be an excellent therapeutic agent for RA because the ant,Fas antibody hardly or 

very weakly acts on cells except for those of patients with RA. 

5. In vivo test using mouse models 

To predict the clinical effect of the anti-Fas monoclonal antibody on human, the anti-Fas monoclonal antibody was 
administered to mouse disease models and the effect was examined. 

(antibody) 

hamsters were fused with the mouse myeloma cells (NS-1) to give hybndoma clone RK-8 . The an ^mouse i-as 
™ antibody is a monoclonal IgG antibody which was obtained from the hybndoma and was punfied. 

20 (Disease models) 

BALB/CAnNPxtransgenicmousedO-20 weeks old. strainwas maintained in Nippon Institute for Biological Science) 
arthritis models approximated to human RA were used. 



2S 



30 



(Method of experiment) 

hamster IgG (UCX8-4B3, Pharmingen) was used as a control. 



(Result) 

Results are shown in Table 3. The values in Table 3 indicate averages of percentages of paw swelling to the control 
35 before administration. 

Table 3 



Days after administration 


Antibody administered group (n=5) 


Control group (n=4) 


0 


100 


100 


1 


87 


98 


2 


79 


101 


3 


75 


100 


4 


74 


98 



As shown in Table 3. the antibody administered group decreased paw swelling significantly. 
so 6. Test of induction of apoptosis 

To investigate specrticity of induction of apoptosis by the anti-Fas monoclonal antibody, the effect of two kinds of 
anti-Fas monoclonal antibodies on synovial cells of patients with RA was examined. 



55 



(Antibody) 

The anti-Fas monoclonal antibody (the same antibody as that used for the ^e-mentoned « 'j™*^ 
■ antibody A" hereinafter) produced from "clone CH-1 V. and one more anti-Fas monoclonal antibody (Medical a I Bo 
taty Co . rlLed to as "amibody B" hereinafter) were used. The latter was produced from 'clone ZB4 
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obtained by the method including the following two steps; immunizing BALB/c mice with a f^^"?*? 
obtained from mouse cells transformed with a human Fas antigen cDNA, and then fus,ng the mouse splemc cells w,th 

mouse myeloma cells (NS-1). 

(Method of experiment) 

Synovial cells (1x10=) of patients with RA obtained by the same method as that used for the ^-mentioned test 
1 were incubated in cel. culture plate. After cell adhesion, antibody A (0.1 , gfrnl 1 

was added thereto and survival rates of ceils were determined after a certa.n penod of fame. In addition antibody B (0.5 
Hm was added first, and then antibody A (0.1 u g/ml. 1 , g/ml) was added one rateS * Ce " 6 

were determined after a certain period of time (represented in period of time after add.bon of antibody A). 

(Result) 

Results are shown in Table 4. 

Table 4 
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antibody 


Survival rate of cells (%) 




After 6hr 


After 24hr 


After 48hr 


A (0.1 \i g/ml) 


85 


69 


77 


A (1 .0 \i g/ml) 


71 


54 


59 


B (0.5 \Jl g/ml) 


93 


98 


99 


A (0.1 *ig/ml) + 
B (0.5 p. g/ml) 


98 


97 


98 


A (1.0 ji g/ml) + 
B (0 .5 \i g/ml) 


98 


98 


97 



As shown in Table 4. antibody A induces apoptosis in synovial cells depending on the concentration OtMndrto 
recover after 48 hours), whereas antibody B hardly induces apoptosis. In addition, anftbody B ,nd,cates antagonsm 
35 against antibody A and counteracts the effect of antibody A. 
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1. 



2. 



3. 



Claims 

A therapeutic agent for rheumatic disease comprising an anti-Fas monoclonal antibody as an active ingredient which 
reacts with a Fas antigen in rheumatoid synovial cells specifically and induces apoptosis, which .s a morphology of 
programmed cell death, on synovial cells. 

A therapeutic agent for rheumatic disease as claimed in claim 1. wherein said anti-Fas monoclonal antibody is a 
monoclonal antibody which reacts with a human Fas antigen specifically. 

A therapeutic agent for rheumatic disease as claimed in claims 1 or 2, wherein said ^f"™?^* antibody 
is an antibody which is produced from a cell clone obtained by immunizing with human diploid fibroblast. 

4. A therapeulic agent for rheumatic disease as claimed in Cairns 1 or 2. wherein said ^ S | ~^ d f 

is an antibody which is produced from cell clone CH-1 1 obtained by immun.zmg mice with human diploid fibroblast, 
and then fusing the mouse splenic cells with mouse myeloma cells. 

5. A therapeutic agent for rheumatic disease comprising the combination of an anti-Fas monoclonal antibody and a 
medical substance having an inhibitory effect on cell proliferation. 

6. A therapeutic agent for rheumatic disease as claimed in claim 5. wherein said medical substance having the inhibitory 
effect on cell proliferation is actinomycin D. 
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7. Atherapeuticagerlforrh^^^ 

injection. 

8 A method of treatment for rheumatic disease, which comprising administering an anti-Fas ™nodonal antibody 
5 whTch reac's with a Fas antigen in rheumatoid synovial cells specially and induces apoptos.s. which ,s a morphol 

ogy of programmed cell death, on synovial cells. 

9 A method of treatment for rheumatic disease, which comprising administering the combination of an anti-Fas mon- 
oclonal antibody and a medicine having an inhibitory effect on cell proliferation. 

,0 10 Use of an anti-Fas monoclonal antibody which reacts with a Fas antigen in rheumatoid synovial cells specifically 
and i^uces apoptosis. which is a morphology of programmed cel. death, on synov.a. cells as a therapeut.c agent 
for rheumatic disease. 

,5 1 1 . Use of the combination of an anti-Fas monoclonal antibody and a medical substance having an inhibrtory effect on 
cell proliferation as a therapeutic agent for rheumatic disease. 
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